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(54) MAGNETIC IMPEDANCE EFFECT ELEMENT AND PRODUCTION METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate difficulties in the 
miniaturization of conventional magnetic impedance effect element, 
which requires formation of a winding coil on the circumference of a 



magnetosensitive part for applying a bias magnetic field. 
SOLUTION: An electroconductive layer 15 having conductor parts 15a, 
15a. 15a and 15a crossing the upper layer of a magnetosensitive part 12 
is formed on the upper layer of the magnetosiensitive part 12 via an 
insulation layer. 
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^9K 0. 5<b/c^o. scomm^iR^T^^ 
[0 0 5 3] m^m^mm^ st±c otDtafttcfic^^L. 

B s^:;^t <*r^fci6tcti. 7 8 < a < 9 UCT^'iSM 
ff^^^o a>9 1Tfe^^. B^tt^bMfiT-r^^itfrcZ 

iif*b<^l'^o S/c. a<78"efe^i:. Co^*5b;b^ 

i?^b<^l/\ C o<DSit^C^S^b. 78 

^ a ^ 9 1 fOKHT^l/^fil^^f o 
[0 0 5 4] ^rc. *%B^cOffl[M-r Vt!-:$^*>X55^^m^ 

(a) ^m^Umt-^rj::^um.±^c. 

^m^mm^^r^umt. (b) tyigg^ffiissis 
— jgfiE-r^xgi:. (c) mimmm^±{cmmun 

s^. (e) BuiB*s^M±tc. ^:^< t^mimmm^± 

[0 0 5 5] ^rc^ Huie (e) OXgtc43l/^T. fulB^ 
[0 0 5 6] *fc. luie (e) OXStCfcl/^T. iulB^ 

[0 0 5 7] mi^Ht^ MS (e) cOXgfrC^3l/^T. tufe 
«aM^X^^^^;l/«tc:#|?jg^;?n/cn>r;l./li:bT 
J^fiEbT^>ctV>o 

[0 0 5 8] :^4o. tuts (a) ^0XSl'C*3^/^T. eulB®^ 

fflii4ss)i*-^73fRio^K^(i5T*jScM'rsxs:&^-r^ 

Mt2^B!gPOffifb^^tt7j(qifD$JjaiA^ggJC3&§(0 
[0 0 5 9] $>^\yHt. tulB (a) iOXgtC^3l.^TJgfig 
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'^nrzmW.Wi^wmircit. tuie (b) oxstcfev^ 

luE (e) cDXStc:JDV>T. X/^-T ■^;l/tttc#^JB 

CO 0 6 1] ^fe. *5iB^o«^^>if-^?'vxamm 

^fDgjiTaSTti. tuS (d) ^OXglCBU^ (e) <OJL 

[0 0 6 2] ^^c. mi (d) cDXgtC^3l/^T. SulHM 
ffiB^^^0Sffi^g^:5^ tSIB (e) tOXgTJ^fiK^n^ 

frcjg^L. ButB (e) OXgtc*5V>T. tuE»mM^. 

^) t>^g<^^<fc5^i:0^U. ^^tc. Mi2 (e) (DTM 
(omc^ (f) HuiHSme±tc. *6^*j5R:6-^:^^ffia 

m^m^T^jimh. Cg) ms«s®^®^&»f«*dx 

[0 0 is 3] tfc. Buia (c) (OXStc:|3l^T. Hui5*6 
CO 0 6 4] ^/c. fufg (a) ISlXS (b) ^DX^^C:^5^/^ 

[0 0 6 5] a^-o^tf-^jfvx^am^^osfiaas^. 

1 MH z-a^MH 2^0iSSSffi«tz:^3tt:&3SfiBE*/iA^ 

O^Hi: LTJ^fiKf ^fci6ti:. tuS (a) tOXStcfev-^ 

[0 0 6 6] 1. FehMiOjTg^n. 7^ 

[0 0 6 7] fcfcL. Mti. T i . Z r . H f . .V. N 

Sti±07E^Tfet), h. U jt±at%T% 4 5<h 
<70. 5<i^30. 10<j<40. h+i+j = 
1 0 OtOH^^rJKJSf^feOo 

[0 0 6 8] F e>i:^t0^ga«]K^S^SB s^r^Sfcfe 
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«Dfe^OTfet)¥15SS?iS3 0 nmtiTOb c c-F e 

[0 0 6 9] 2. ffl^^Tb^ (Coi-cTc) .MyXzOw 

Tfet). TC^Mli. Ti, Zr. Hf, V, Nb, T 
a. Cr, Mo. Si. P. C, W. B. Al, Ga, 
JO G e t*&±ia7t:^*vt,gtf n§ 1 m^tclt 2 ati±07E; 

Xtt. Au. Ag. Cu. Ru. Rh. O 
s. I r. Pt, Pd*^?>gtfn^ iafe^l/Si:2at( 

±(D7imr*^o. mfmti^t. c^k o^c^o. 7. 

X, y. 2. v/it^.=F%l^. 3^y^30. 0^z^2 

0. 7^w^4 0. 2 02y + 2+w^6 OcOli^igrSI 

[0 0 7 0] ^*3. em^^&it. TimutDmt^^^ 

¥15JSS5feS 3 0 n mi;JLTo:>Wi^^Bmtm^ ^ 

[0 0 7 1 ] 3. miH^ti^. TlOO-d-e-f-gXdMe 2f Q 

glrS^tl^ bcc— 'Fe. bcc — FeCo^ bcc 

-c o(Dim'^rcit2mi:i±(om^miSLt7imM(omit^ 

[0 0 7 2] fcfcL. ftmnt. F e. C oC0d"feH-& 

50 35?). TzMmt. Ti. Zr. Hf. V. Nb. Ta. 
Mo. W:6^&®tfn§ lS^ri:ti2 3Bi^±cD7C^T*S 

^^trjc^r-^O. Qti. Cr, Re. Ru, Rh. N 

1. Pd. Pt. Aut^^mii^i^ im^rcit2m&L± 

<07tm'V^K>. d. e. f. gt±at%Ts 0^d^2 
5. I<e^l0. 0. 5^f^l5. O^g^lOO 

CO 0 7 3] 4. SaS^^bV TlOO-p-q-e-f-9 S 1 p A 1 

qMe Zf QgTS^tls bcc-Fe. bcc-FeC 
^0 o. b c c-C o<D ia$rc^i2St^±(7)SSgSmi:7t;^ 

[0 0 7 4] /cfcL. ftmT\t. Fe. CotD-^^^-^ 

i > Z r. H f . V. N b. T a. Mo. W*>e»3lCfn 
§ ia*fc«2m)t±07£^Tfe!9. TtSZtt. C. N 

ti. Cr. Re. Ru. Rh. Ni, Pd. Pt. Au 

*-e»3itfns ia*/ct±2Si:(±to7£^T&D. p. 

so q. e. f. gl±a t %-^.. 8^p^ 1 5. O^q^l 
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0. l^eSlO. 0. S^f^lS. O^g^lOO 
CO 0 7 5] 35^1/^4. tuie (a) <DXg^Cfc^,^T. 15 

[0.07 63 5. ffllKiC*^ CF ei-aC o.) lOD-x-y 
(S ii-bBb) xMyX-Wi^t^^nSi'miMiSL-^^miS. 

[0 0 7 7] fc/cU MtiCr. R u -^Vi-m*^— 70 

bt±0. OS^aSO. K 0. 2^b^0. 8 

t). X, yt±a t 0<x<3 5. 0.<y^7(OB€ 

[0 0 7 8] 6. mm.^1i\ C oi T a.H f nT«^ 

CO 0 7 gyfdffbs I. m. nliat%"e. 7 0^1 

<2. SOM^^SS^-r^feOo 20 
[0 0 8 0] 7. ffl^iC*^ C oa Z rbN bc-rS^n 

[OOSll/cfcL. a. b. c^iat%-e. 7 .8 ^ a 

<9u 0. 5<b/c^o. sogi^^^sis-rsfe 

[0 0 8 2] 

[0 0 8 3] ^iRt/S2flDHS^-rve-^>xj»«m 

.^ti. s«i 7±tcfi£^-r>tf-^^>xa«^#'r^»: 

^ffigp 1 2 cr)±Mtci^i^ 1 4 ^ft\.xmm 1 2 

9]^^i*gPl5a. 15 a. 1.5a. \ S amSwl^M 
15a. 15a. 15a. 15a tOMSgPtcftJ^^ 

^mMm^tf^^^^tx^mnmmM^i 5 b, 1 5 b^^ 4o 

[0 0 8.4] ^lS:t/0 2^Dffl^M-Yybr-:$r>X5aj^^ 
3^tcmSgPl 3, 1 3*^e^?S^;?|nI (X73fp]) \zm 

[0 0 8 5] ^(o:imr\ ^i^gpat^H e xtm^&^:^ 
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3. 1 3P5(DSff<D^fti:bTffiDUi-ro 

[0 0 8 6] ^^tc. a^-<>'tf--i$?*:/x^m^?oDii. 

^/ci&tc. Sifts 1 5 tcsimjiagas 1 sbTb^&isstEs 

gSt^ffltob. ^StgPl 2 0±M^SI«^3|figpi 5 
^HtcBgSiaES^^fei ^-l±T®ffl[gp 1 2 frc^'WZXfiBtlft 

[0 08 7] Sffi 1 7 t±7Ej -^X. Si; Si. 

1 6{i;}<U-f ^ K1gfii^H^O«®t^3^S;5l^tiS i 
O2. A l 203:&^O^St^ST*J^«^nTV^;5o 

[0 0 8 8] a@gpi 3'SLXsmmm 1 st^c u. a 1 

m^l 5ti. X/^^y^$?}S, ^aJStc<^:pT>^^ 

^'-^jgfiS^n^tjOTfe:^*^ yxy^^^zTfX^miSi (f 
p c) jitc^m® 1 5 hm—omm^^^—zytm^^tx. 

/cfeO^. ^ffilgpi 2±tCl4Dott/cfeOT*feoTfecJ: 

[0 0 8 9] :^;Jo. ^QgP 1 2 ^i. ^^Sf ^©^fiatlSSM 

Tli. ^fiigi5l 2ti:#®oecjatt5tM^bT?Bfig$nT- 

^A^^^^nfc^^OT^<^:^/^o ^fc. ^{*gp l 5 a. 1 
5 a; 15 a. 15 a^'^SHSSiSl 2 eDT^lcJ^gt^nT 

[0 0 9 0] $/c. ^mm(Dmm'e\t. mmm 1 5(±. 

.^fflEgPl 2^Sl^^^f*gPl 5 a. 15 a. 15 a. 1 
5 a*^Sl/SC¥fT7jf«]^^fR)^^T4 2is:ff$JSE^n. 4*cO® 
ft:SP 15a. 15a. 15a. 15a (O^m^hmmM 
mM^\5 b^ 1 5 blcig^^tlTV'^;S^tD-efei>o S 
(*a5l5a. 15 a. 15 a. I 5 a tt. SfflESP 1 2 CO 

[0 0 9 1] *^H^cDm^-i'^^tf-:^^>x^^^^r* 

ti. ^fisas 1 2 1 5 (omco^mm \ 4 ^^isr 

n-lrXTJgfig'r^c^;^^^T^^OT. A<DW^ 

1 5 a mm^i 2i:oiEgi^®<T^^o 

[0 0 9 2] ^m^l 5t0^f*g|5l 5 a^. .^gpi 2 

[0 0 9 3] ^mii 1 5tciii5sags^?5fLLfci:#tc. m 

1 2tc/W7XfiSS:6^^x?,n:So 5tD^<*:gp 
1 5 a ^fiSasi 2i:Offiffll^a (Mm) ^fSi:. 
.^SBtasi 2\zb (A/m) 0/WZX®EW^^^^fci6 
tCii^M^iS»iSi5StO:;^^^ I (niA) ti^O (iSc 1) 

[0 0 9 4] 
[»1] 

I=bX27caXlO~^ 
[0 0 9 5] ^ffigPl 2t<:^;3L&n§>^WTXK^O:^ 
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^^\t. 8 0 — 8 0 0 (A/m) SSi^^Tfc^o 

t±\ mW'St I 5 a hmt^ 1 2 ^C>a&g|;b^ 1 0 0 M mT* 

A) ti. I = 8 0 0 X 2 ;r X I 0 0 X 1 0-^= 5 0 0 
(mA) TfeSo *fc. igSSS/WTXfiaSO:*:!!?*^ 

8 0 (A/m) Tfe^^^. «msi stcgst-iasKsgs 

I (mA) li. I==8 0x2nx 1 OOX 1 0 
-3=5 0 (mA) -^^^o 
CO 0 9 6i S£oT. ^d^W^^^'^^T7Mn<Oi^^'^iS^S 10 
0 0 (A/m) T-fe;|)^€. »f*a5l 5 a il^ffilS^ 1 2 
^CDJSSI^. 100 (/im) UTtcr^^s ^BMl 5 

\icm,rmwLWik<oiK^t'^soo (mA) j^^Ttcf^c 
fc5b'^7?^So src. ij^g^/WTxaa[^o:^^^*^8 0 

(A/m) Tfe^^^. 5.a ^l^KaSl 2 

mm^. 100 (/im) JMTtii-r^^. asm^i 5 legs 
■rilS5M«t<0±^;?*5 0 (mA) WTfrct-^C^jb^T* 

[0 0 9 7] Sfc. ig^g^MVTXM^O::^^^:6'^8 0 

0 (A/m) ^f*g|5l 5 a ^^ffigPl 2 ^ 20 

<omm^< 10 c^m) txTtc-r^i:. sssi s^cgs 

t'Itg?tm?5SfO::^#^^5 0 (mA) IXTtC'r^ili::^'^^ 

O;^^^A^8 0 (A/m) TfeS^^. ^i*:^ 1 5 a i: 
^gPl 2^05EgS^. 10 (^m) UTiZ-t^h. m 

mm\ 5tc«tt-agitm?5S^?D:^^^^5 cmA) wt^ct 

CO 0 9 8] CO^fcdtC. 2(s:flWTti. 1 2 tO± 

^^ei^^^m/i 1 5 (omwu 1 5 a ii^fflias 12^0 
[0 0 9 9] ^fc. mM^i 2co±mm^rc\tTmm(o 

E^^ib^—1jr-(D^^ mmmi SO^t^gPl 5 a. 15 
a. I 5 a. 1 5 a*^®ea5 1 2^SI^:5<fc5ie#S/l 

1 s^mmT^ri^fT^ ssffigpi 2frC4e:Ng^yWTxfli 

CO 1 0 0] rsts^ SfiSgpi 2Rtf»mM 1 5±^ci±. 

*6g^««A^e>^s«H^i 6A^jg^;^n^A^ Bffigpi 
3 ioa® 1 3 a S:t;^m^ssa5 1 5 b comm 1 5 b 1 

aSSPl SRtfSSMSffiSPl 5b*7^«J>h^^ 

^ - V ^ -^Jr d ^ ^^^^ tc ^ o 

CO I 0 1] ssti. *ffeB^om2oiifiso?g.^tDaai^ 

CO I 0 2] as^oaai^-^vtr-iJ^^^x^&^^^ti. s 
ffi (0^-^-r) ±tci^^-oe"-3fvx?a^^#'r^^ 

ffiffi^l^Srcti^«3b'^&^^B&S^JgiD^flSgi52 1 
S5KgP2 IcD^^^P^lSlOMfigaJfr^S^^nTffii&SS 
8!ll|j3ii;&^x.:&fc«>(D^ggP2 2, 2 2 i:. ®«gI5 2 1 50 
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mmm^yL <bri^mmmw&^ 23b. 23b ^s-r 
mM2 3±frcti*eai4««A^6^^{Sii» (^^-t^-T) 
CO 1 0 33 0 3<D«^^vtf-^?>xasm^tcse 

S352 2. 2 2:6^?>m^S^^fpl (X:;^rDi) leSitl^^gitS 
gt^#:l. ^a£a5 2 l^m^ifi^DfRj (Y:^fRj) fcSjfflE-r 

CO 1 0 4] ctot^»T% ii^gpss^H e xt^m'^m^yj 
*r^o mm^2 i^o-r vfcf-^'vx^ib^. s@gi52 

2, 2 2P^OfflEcD^{t;^bT5^t)ffi-r, 
CO 1 0 5] ^^tc. ffil^-f ^/e-^*>X5S!j^^^(0n 
gPK^fe??1£0^ > tf-r^*>X^{bcO]a3^tt^[Rl±^-^ 
SfcfetC. 3Sme2 3tC#memSgI5 2 3 b. 2 3 b*^ 

2 3 ^(Dmm^zmmMn^^^-^'^xmms^z 1 ic/w 

CO 1 0 6] BulHSffiti:^3^X. S i . S i 

O2. A l 203:^HOM1gM*«T*Jg^E;?nTl/>^o 
CO 1 0 7] SSa52 2]^Z>*SaM2 3tiC u. A I 

^—>j^iS.^n^i><Dx&^i)\ yu^->-:f;vm^ (F 
PC) ±\,cmmM2 3 tm-'(omm^^^-i^tm^^ti 

rz^(D^^ mmSI^Z l±tcSfel^:^fM.Tiit)Ott/cfe 

CO 1 0 8] rj:^. mm^2 1 ti. ^^ss-r^^jsiiMM 
asa52 l^oTiiffl!l^c^6^^:^/^^LTJg«^nTt^Tfe^ 

CO 1 0 9] mmm2 3 it. '-*tOSf*:gl52 3 aTb^^fiS 

gP2 ifO±ji;^. ^®gP2 1 o«^g^:fir^jtcSit^^ 

fRj^cSI^-r>Tt^^t>OT-fe^o »i*SP2 3ati.. ^ 3 

t-^^. /W7xsswoas^*^^asgP2 lom^s^^ 

CO'l 1 0] %:}5. mmmz 3(0®«:gP2 3 a fc. «K 
gP2 1 ^oaggiti. 1 0 0 MniJ^^TTfe^Ciijb^Sf* L 
l/^o Sfc. ^ail2 3 0^{*a5 2 3 a ^fiSgP2 1 ^ 

CO 1 1 1] mmBZ3±icit. J6s«s*>^^ 
^umm (05^^-r) ^^jgfiE^ns*^ m®SB2 2. 2 
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2(0*ffi2 2a. 2 2 aRtfSimSSSSPZ 3 b. 2 3 

b<OSDS2 3 b 1 . 2 3 b 1 :6^«^^fficDI^— ¥ffi± 

X^b^^^^^gj^rS^tlC. Sffi»2 2, 2 2RtjF© 

SMm®a52 3b, 2 3 bi&yy ^/h^^^-vtcgigEs 

CO I 12] i1^gpaat^t07?ioji::^#?:gr(5| 
j^-r ^ C ^ ^ o 

CO I 1 3] S4ti. *^?BOS3tDSISgOm^^LT 

CO I 1 4] ^4oss^^>'e— ^^vxa^^^Tti. 
^m/&mm: $ fc ^^^^ ^ ^ bssts-jso x fRj^ssas 

3 1a. Y:S-fRl®ffltSI5 3 I h hhrn^-^nxx^-^^o Xl5 

mSa53 2 a, 3 2 aRr/^ffigPS 2 b. 3 2 bA'^ 
Jg^^nTl^^c X75'(Rl^.®lgP3 I a ^Y:?^fp}^aaEgi5 3 

CO 1 1 5] X:??rpI«aigP3 l aRtfY:Sf|pJigM^3 1 

/W^;l/^^0=i^;l/^3 3:?»^«^^nTi/^So 3r-r;l/g 
3 3«. X:SriPl®KgP3 1 aSr?Y;5"rpI®KgB3 1 b«r 
g|^S^{^a5 3 3 aRt;^«:gP3 3 a ^Dj^SSP^C^j^^ 

nitgsm?55tA'^-^;^ e>nsss;imsa5 33b. 33b* 

CO 1 1 6] x>'W^;l/«tc:#^j^^^nrcn-<;i/e3 
3iD^<*a5 3 3 aO 1 mizX-fS^mMU^ 1 a ;b<S:^ 
t). ^#353 3 atOflfi(DlSlcY:^(pI^fflia53 1 b*^fi 
^§cJ:5frcn^;l/e3 3*^|gi«$nT«/^:5o 
;i/S3 3±^c^i^fel^^^«»5b^e»^s«^ CH^Hir-r) 

CO I 1 7] BuSS«ti;^7-^X. S i . S i 

CO 1 1 8] SSgP3 2 aRt;3 2 bMmcij^;l/S3 

3tiCu. A 1 :^^^O^m14*^S;6^^3S:So 
[0 119] :*:||j5tefOJ^^-C^t±. n^;VS3 3 

^^n§feOTfe:5*V :7l^4^v':/;l/Sffi (FPC) ± 
^^:=J^;l/^3 3 iifpI-cDM/'^^- V^b^^lgj^c^tifc'^O 
X73|p]^KgP3 1 aRt;Y:^[RlSSag|5 3 1 b±^ciA 

CO I 2 0] X75-fR].^KgP3 1 aRUYlj\t\mt 

gP3 1 bt^. ?^^t-s«caaii±^^t>b<tii5^tc^t>T 

CO 1 2 1] *||flfiOJg®Tfe. X7^|plSa[gP3 
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jg^^nrv^s^^ X7^rRjsaBia5 3 i aRUvi^^^m^m 

gP3 1 btitfe^^/^LTffiSiMO^aittSS^b'^^^ 
n/cfeOTfccfct^o ^/c> 3^;Ug3 3A^X:&|Di^MgP 
3 1 aRtfY75rfpJ®«gP3 1 bOT@fflJk:|fel^?r:n'L 

CO 1 2 2] n-f;lx«3 3tD2?i*a53 3 a i:. X 

:'^lRl^aigP3 1 aRtfY;?f&l®ffigP3 1 b^cO^SSti. 

1 0 0 /imi^TT'SSCh;b^»^Ui/^o ^tz. zi^jlM 
JO 3 3(Dl»«:gP3 3 a^. XTDfoJ^^aaas 3 1 a RD* Y7?fP] 
!SfflEa53 1 biitO^Sl 0 /imt(TT*feS^<t L 

CO 1 2 3] *^fi{5<7DJg.^^D2^fiS^<<>'tf-^->x^& 
^^^T'tt. mSgP3 2a. 3 2 a3b^^X:&fDjSaatgl5 3 

1 aKmms^mmM^^^. ^stc, m®a532b> 3 

, 2 b*^eY:?^f&iSfiSgP3 1 btc^i!j5^gsm55S^^;^fc± 
{t*>e».. Xtt75-l«]RtfYftt:^fRli0^gPBaE^C>:fe#$^«^ 
CO 1 2 4] ^?>tc. 

S/ci6tc. n-f ;bM3 3tcrF-r-;b^S®gP3 3 3 3 

bf)^^m.m.ms^i^mu{.. mt^s^s 3 aco^atcasisi 

I btC/WTXK^:^^j^;g,(l ^;b^7?%So 

CO I 2 5] fS:^^ ri^;lx^3 3±tcfri. *6^«m^e> 

a , 3 2 a 3 2 a 1 , 3 2 a U SffigP 3 2b. 

3 2 bOa®3 2 b 1 . 3 2 b 1 Rlf^S^^ggPS 3 
b. 3 3 b0^ffi3 3 b 1 , 3 3 b I UMmmmoD 

a. 3 2 a. mSgi53 2 b, 3 2 bRl>'#l|^mgP3 
3 b, 3 3b:^:/VZyh^<^->\rZmm^^:hCtifi^ 

CO 1 2 6] m^<Dmmm\ zisizf^m^^z i^mcx 
yj^mM^3 1 aR.zfYyj\aim;m^3 1 bt*. eu^^^f. 

-^0 ffljSK^^'^F 6 71. 4 A I 5.8 S i 13. 1 H f 3.3 C4.5 R Ul. 9 

(a t %) T^^^nSs b c c ~ F eCiJ^B^Sgi^^^i^:^ 
b c c-F eO^HtcH f CiD^aS;6^?^ffit-SJg 

SSiS 5 - 3 0 n moaigsecKii^^ssigTaBSo 

[0 12 7] CtOSfigt^^l^cOT — X--M— Z— Cft 

^tyTt^Tfet). Ttmxit. s i. A 1 ^Drti:■^e>A^~ 
7^36s^/^^i^:?5•^^■§•ty7c^■eS!:)x Ttmuitt, Ti, z 

r. Hf, V. Nb, Ta, Mo, VJf)^^mi£n^ I M 
50 ^^6:6^— :l5•feSl/^tif3S7^:&#tf7C^T3&t), Qti, c 
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r. Re. Ru, Rh. Ni, P d . Pt, Au^^^il 
nmtiTOb c c — F bcc — FeCo. bcc — 

^m:i,w tr^ ^km^^m^^i^mm'^. c o - t - 

M-x— iTtmrit. Fe. N i^D5■&^■5e»A^- 
r, Hf. V, Nb, Ta. Cr. Mo, Si, P, 

C. W. B. Al. Ga, G et^±m7tmib^^mi£n 

g, Cu. Ru, Rh, Os, I r, Pt, P dt^^M 

cc — Fe. bcc — FeCo. b c c — C o ^:ib^^i5: 
S^SiaS 1 0,— 3 0 n m(Of^^BKtM(Dmit^^^tS 

$^PBmmh'^^rj::^^m^^mm^^^mm'p. f e— m— 

(Mtt. T i . Z r . H f . V. N b. T a. Wi: 
^Dffi^^^L. b c c-F e:^3tf*^-r^^S5fSSl 0 

2 l3fetf^cX*I^IiSaa^gB3 l aRlfY:^f^mm^3 l b 

[0 12 8] fe^l/Si. F e-C o-S i -B— 
(Mti. Cr, R uO-S-ev^-rtiA^— ^35§^/^^*PS:S'^ 
#t?7c^) o^fSS^fiSli-^^^M^/ctilt^^. C o 

— T a— H f^m^^BMim.i^^^mm'p. C o-Z r 

-Nb2gC>#fSM«Cfiai4'&i^M^LT. .^SatSiSl 2JSl 

ifmm^z iMD*tcx:firfRisaaEgP3 i aRu*Y:&rRi®aat 
[0 12 9] mi&ifmzic^'^nrcm^-<i^^-^*> 

mm^. B6S7jjg^c/^^?->'jg^bT^a5i 2%jg^ 
CO 1 3 03 mimwmitmm^^mr^t'^\^. -^15 

35 1 2^-^;?fp3v fi?iJ;^tf«^1g:3?fRi. oiymmm^r-m 

[0 1 3 13 mm^i z±\cimum^^r^^ 

1 4 0/l^ti 1 0 0 /imtiTT*J^J5E-r^C^;b^S?^b 
fe^o ^aSgPl 2 OSSffigPtiS^ 1 3, 13*^ 

i$gt^n^®i^Tfei)^DT\ .^ssasi 2<o^sa5±tct± 

[0 I 3 23 :^^IC. ^aatgPl 2<Dm?g*7^fRl<D^ffiSP 

tcgE^^nsmsspi 3. 13^. ffiflBESiJi z^mm^ 
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St^^c^^T75'^p]^^^)l/^rc^i*a5 1 5 a. 1 5 a. 15 

a. 1 5 a BLUF^m^mSSP 1 5 b . ISb^^f^^S 
mm I 5^«r. ^Stt«3^;&fflO^T. X/^-y 
^5t. Sfcti^ttJttCjcoTJg^r^o «*a5l 5 a. 

15 a. 15 a. 1 5 a ti:. 1 2 CD^^S^^i^fP] 

[0 1 3 33 */c. ma® 13. 1 si^zfmmmi 5^ 
m-^Rzfmmmmi^^ 1 5 btosffiig^*^. mmm 1 5 

70 £0®i*gPl5a. 15 a. 15 a. 1 5 a cO^S^i^? ct 

mi emm^mmisQiLT^ctiz^^)^ msa5i3, 

3 (D^m 13a. 13 alSirJmMMM&^<omm 1 5 b 

1 . I 5 b 1 ^«aB 1 eafficof^— ¥as±frcsffi^^ 

CO 1 3 4 3 ^43. StR 1 7 ^l^r-^X. S i . S i 

02. A 1 2 03:^^*trJg^^n. *fea^ 1 4RLF«^ 

20 O2. A l 203:&^'iD.^^«i^TJ^^^nTl/^^o 

CO 1 3 53 m&Mi siBLifmnm 1 5«c u. a i 
CO 1 3 63 ^fc. 0 4ic^^nrcaiM-f>tr-^*>x 

l^bfcta. X:^lp]Sffilgi53 I a}lYy3\^mm^3 1 bh 
5frc/^i5?— yjgjSKL. X:^f&)«]KgP3 1 a i:Y;5-iRjiKSS 

353 1 b ±izfi&mm^mmi.rcm. mm^f&mm±{cx/^ 
30 ^^;vmcm^mfS,'^nrc^'^;vm3 3^. cu-^ai 

CO 1 3 73 rj^?vm3 3^m^'r^t^^z^ mi^^3 

3 B(DljIl{r:Xj^{^}^m^3 I aibm^O. ^{*a5 3 3 
a<7?flfieD 1 atcY7?lp]®KgP3 1 bA^fi^&S J: 3 

jvm3 3^jB^-r^o 

CO 1 3 83 ^4i5. :3-f;vg3 3^]^^'r^t^mm 

X7^lRl^gP3 1 aOSaS3 2 a, 3 2 aSt/Y 
;?fRl.«KgP3 1 bOSffigP3 2 b, 3 2b^J^]j?bTfe 
40 ^1^0 

CO 1 3 93 ^.aaSgPl 2. X7D(n].^KgI5 3 1 a. Xt^Y 
:«F[Rj^Ka53 1 b(i. mtf. ffi^S^^F 671.4 A 1 
s.sS ii3.iHf3.3C4,5Rui. 9 tx^. b c c — 

CO 1 4 03 COffi^ti^l^OT— X— M— Z— (tt: 
Fe. C 0 0-5 -^^f-B?)*^— 
^t^TC^Tfet). 7C^X(i. S i . A 1 ^7)(^H%e>;6>— 
7^feS^/HiM7^^#Cy7c:^TfeD. TC^Mti. Ti. Z 
30 r. Hf. V. Nb. Ta. Mo. W75)>5atf tl^ 1 S 



-12- 



23 

r. Re. Ru, Rh. Ni. Pd. Pt. knii^^M 

tfn§ 1 asfct±2SJeu:07c» «o¥^^s&S3 o 

n ml^iTC) bcc — Fe.bcc — FeCo. bcc — 

se^ =fef* ^ r ^?s^s«cKtt'&^»ii^. c o - T - 

y5^^\^^\t'm'f5^'^ts7xM-T:^K> . 7tmu\t: t i. z 

r. Hf. V; Nb. Ta, Cr. Mo, Si, P, lO 

^ 1 a$rct^2aj«±07=c^Tfet). x\t. au, a 

g. Cu, Ru, Rh. Os, I r. Pt. Pdjb^&S 

cc — Fe. bcc — FeCo. bcc— Co l?>b^ B ^S: 
^ig^eg 1 0 — 3 0 nm(0)gSfflhM(D^{t:?^^^ty 
5fB^BM*a*-^*^?5^g&?att^^^^. Fe— M— 
OlS (Mt±> Ti. 2r. Hf. V. Nb. Ta. Wi: 

OffijS^^L. b c c-F e^3Ei*i:-r^SS8iS 1 0 20 

iRlSffigPS 1 a&I/Y7Df&l^gP3 I b^Jj^^LTtx}: 
CO 1 4 1] feSU^li. F e-C o-S i -B-MIS 

— T a— H f %(on^wm!iaL^mm'p. c o - z r 

-N b^^Dg^B^BM^Ktt'^^rSlK^LT. .^SaiSPl 2. 
X:^fq]/gfi5gP3 1 a. X(i:Y73lRl.^SSgP3 1 b^JBfiKb 50 

[0 14 2] *ll«icOfg^Ttt. »S«(iSffiPBi 

O^IP^R FV^•^^D>X/^*i/^gB;&fflt^Tt^T^O 

Co I 4 3] -mm^USMil : 2 0 0 — 4 0 0 (W) 

A tioT.^ : 5 0 (s c cm) 
jSlg^fiE:^^ : 3 — 7 (mTorr) 

mm^m^mm^m. : s o otx± (A/m) 

fiEMil*: 10-3 3. 5 (nm/fj^) 

^fes ti'^^frti. 0 0 (W) . Ar;??? 40 

XEE:6^5 0 (seem). ^^EE^I*^7 (mTo r 

r) . mMmmmm^Aff^Asoo cA/m) . ismm 

CO I 4 4] ;&^3. ^ffigPl 2. X:?^|R|l^Ka53 1 a. 

XliY;5fp3iSasgP3 1 bJ&. ©cffltlSS^TJg^-rs^^ 
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C 0 1 4 5 ] 

CO 1 4 6] ^/c. iui5.«ffli?a5hHuiasisstoHotufg 

CO 1 4 7] fifoT. tuie^^HPteiigNgi^/^^T'xail? 
CO 1 4 8] *;c. SulBS«a5^0±jHPJ|$fe^iTilffiIJ^D 

C0 2] HltoaiM^Vkf-^Vxja^^^oJEEBrS 

C0 3] ^^m<om2(omM(omm<omf^^iy\^-^*-y 
c^4] ^mncr>m3<omm(D^m(omm.^iy\^-^*-^ 

CS7] KSi-Y>t!-^?>xja^^^tose*fi?y:^^-r¥ 

C^8] ^7 0fflim^Vt!-:5rVx?a«^^cDA-B^ 

C^-^cOittH^] 
1 7 Sffi 
12.21 ^ffi^^ 

3 1 a XTS-fpl^SSESP 

3 1 b Yy5\P\mm^ 

13. 22. 32a. 32b MMM 

1 4 wm 

15.23 ®m;i 

I5a. 23a. 33a apf^igp 
15b. 2 3b. 33b SSSSSffigP 

1 6 ^mm 

3 3 n-r/l/® 
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